Juniperus communis L. var. communis is widespread in European countries. In Corsica a very small population grows wild in the North-Eastern side of the island. The chemical compositions of nine needle oil samples and three berry oil samples from Corsican J. communis L. var. communis have been investigated by GC(RI), GC-MS and 13 C NMR. The composition of needle oils was dominated by monoterpene hydrocarbons, -pinene (2/9 oil samples, 70.4 and 67.1%) or sabinene (7/9 oil samples, 24.4-45.3%). Berry oils displayed -pinene/myrcene (43.0/24.1%) or -pinene/sabinene/limonene/terpinen-4-ol (19.9/17.3/14.0/13.8%) as main components. A third oil sample contained mainly -pinene (22.0%) accompanied by 21 sesquiterpenes (42.0% in total). It is noticeable that various needle and berry oil compositions have been observed within a really small population of J. communis L. var. communis.
The composition of needle and berry oils of J. communis L. var. communis has been extensively investigated and results have been compiled by Lawrence in various reviews [3] . Different compositions have been reported and they are summarized below: -Concerning needle oils, compositions were dominated either by -pinene (at very high content or associated with another monoterpene: sabinene, myrcene, limonene or -pinene,) or by sabinene (alone or associated with -pinene) [3] . A composition dominated by bornyl acetate has been described for commercial oil.
-Concerning berry oils, -pinene was present at high content in some essential oils. Otherwise, compositions dominated by -pinene/myrcene, -pinene/sabinene, -pinene/sabinene/myrcene, -pinene/terpinen-4-ol, -pinene/p-cymene, -pinene/limonene have been reported [3] .
In continuation of our work dedicated to the composition and chemical variability of Corsican Juniper oils [4], we investigated the chemical composition of needle and berry oils isolated from J. communis L. var. communis growing wild in Corsica. Indeed, various studies demonstrated the specificity of essential oils isolated from plants growing wild in islands. The "verbenone chemotype" of Rosmarinus officinalis L. essential oil from Corsica and Sardinia could be cited as example [5].
Needle oils from Corsican J. communis L. var. communis
Nine oils samples were isolated from J. communis var. communis needles harvested on individual shrubby trees. Yields varied substantially from 0.11 to 0.62%. All the samples were analyzed by GC(Retention Indices) and by 13 C NMR following a method developed in our laboratories [6] while samples 1 and 2 also were submitted to GC-MS analysis.
In total, 32 compounds, accounting for 87.0-98.2% of the whole composition, have been identified. The contents of the main components varied drastically from sample to sample: -pinene (6.9-70.4%), sabinene (0.6-45.3%), terpinen-4-ol (0.8-22.6%). Myrcene (2.5-4.3%) and limonene (2.3-5.6%) were present in all samples. Other monoterpenes reached appreciable contents in some oils: -terpinene (up to 6.0%), -phellandrene (up to 5.7%), -thujene (up to 3.9%), p-cymene (up to 3.2%) and -terpinene (up to 3.1%) ( Table 1) . Sesquiterpenes were poorly represented and they predominantly belonged to the cadinane family. Two compositions may be distinguished: -Two oil samples (N° 3 and 7) displayed very high content of -pinene (70.4 and 67.1%, respectively), the content of other components being obviously low, among these, myrcene (3.1 and 2.5%) and limonene (2.3 and 3.7%). The compositions of these two oil samples are similar to those of Canada [7] , Great Britain [8], Poland [9] or Romania [10] .
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-The seven other samples displayed sabinene as main component, followed by terpinen-4-ol and -pinene. The content of sabinene (41.9-45.3%) was high in samples 4, 6 and 8. Samples 1, 2, 5 and 9 displayed sabinene (24.4-28.6%), terpinen-4-ol (16.2-22.6%), and -pinene (12.6-24.3%) a major components. All of these oil samples resembled to those of other locations whose compositions were dominated by sabinene/-pinene, France [11] , Norway [12] ; Italy [13, 14] , Serbia [15] ; or sabinene/terpinen-4-ol, (SardiniaItaly) [16] . However, Corsican oils were differentiated by higher contents of terpinen-4-ol.
Berry oils from Corsican J. communis L. var. communis
Berries were collected on three shrubby trees (N° 3, 4 and 7 of Table 1 ) and subjected to hydrodistillation. The three oil samples were analyzed by combination of GC(Retention Indices), GC-MS and 13 C NMR. In total, 49 compounds have been identified, accounting for 94.8-95.8% of the whole composition (Table 2) . Most components were identified by all three techniques. The compositions of the three samples varied substantially: -Oil sample N° 7 contained mainly -pinene (43.0%) and myrcene (24.1%), all other components accounted for 3.0% or less. The chemical composition is similar to those reported for berry oil samples from Austria [17] , Greece [18] , Italy [16, 19] , Poland [8, 20] , and Kosovo [21] . -Oil sample N° 4 displayed four components with similar contents: -pinene (19.9%), sabinene (17.3%), limonene (14.0%) and terpinen-4-ol (13.8%).
-Finally, oil sample N°3 was rich in sesquiterpenes (21 compounds, 42.2% vs. 2.6 and 12.9% in samples N°4 and N°7) beside -pinene (22.0%). -Curcumene (7.4%), -elemene (6.5%), isocaryophyllene (3.7%) and -cadinene (3.3%) were the main identified sesquiterpene hydrocarbons. Oxygenated sesquiterpene were represented, inter alia, by (E)-nerolidol, cedrol and -muurolol (2.0% each). Berry oils containing high number and high content of sesquiterpenes, have been scarcely reported in the literature, Lithuania [22] , Estonia [23] and Central Italy [24] .
In conclusion, despite the substantial number of studies dedicated to the composition of Juniperus communis var. communis essential oils, this is the first report concerning a very small population of Junipers growing in a very restricted area (a unique location in the North-Eastern part of Corsica). It could be highlighted that a chemical variability has been observed both for needle oils and for berry oils. Indeed, needle oils were divided into two groups of unequal importance (2/9 samples and 7/9 samples, respectively) and the three berry oils displayed three particular compositions. Concerning J. communis var. communis growing wild in islands, needles oils of the main group displayed similar composition than Sardinian oils while -pinene-rich essential oils have not been reported in Sardinia [16] . In contrast, Sardinian berry oils contained mainly -pinene while diverse compositions were observed for Corsican oils including a sesquiterpene-rich oil.
Juniperus communis oil
Natural Product Communications Vol. 13 (8) 2018 1045 Owing that the trees grow wild in a very restricted area, it could be emphasized that the soil and microclimate have no influence on the chemical composition of the essential oils and that the observed chemical variability is probably of genetic origin. However, it could be pointed out that the three female trees produced -pinene-rich needle oil (samples 3, 4 and 7).
Experimental
Plant Material, Essential Oil Production: Needles and berries of mature shrubby trees were collected in the unique location of J. communis var. communis, at Col de Prato (Corsica, altitude, 985m). Needles and berries (300-700 g) were collected all around the trees during March-June 2006 and they were hydrodistilled on a Clevenger-type apparatus for 3.5 h.
Analytical GC and GC-MS analysis as previously reported [4b]
13 C NMR analysis: 13 C NMR spectra of all the samples were recorded on a Bruker 400 Avance Fourier Transform spectrometer operating at 100.13 MHz for 13 C, equipped with a 5 mm probe, in CDCl 3 , with all shifts referred to internal tetramethylsilane (TMS). 13 C-NMR spectra were recorded with the following parameters: pulse width, 4 μs (flip angle, 45°); acquisition time, 2.7 s for 128 K data table with a spectral width of 25 000 Hz (250 ppm); CPD mode decoupling; digital resolution, 0.183 Hz/pt. The number of accumulated scans was 5000 for each sample (around 50 mg oil in 0.5 ml CDCl 3 ). 
Identification of components:

